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ANNUAL  REPORT 
GRANT  #  AFOSR-87-0228 
PI:  Alex  de  Lozanne 
University  of  Texas  at  Austin 


Program  Manager:  Dr.  Harold  Weinstock 


SUMMARY 

During  this  period  we  have  concentrated  on  the 
characterization  of  YBCO  films  made  by  sputtering  at 
Westinghouse  and  by  co-evaporation  at  the  University  of 
Texas. 

At  Westinghouse  R.  Silver  built  a  cold  stage , for  in- 
situ  UPS  measurements.^  Great  care  was  taken  to  prevent  the 
loss  of  oxygen  from  the  surface  of  the  freshly  made  samples. 
^Preliminary  results  show  a  fermi  edge  that  disappears  as  the 
sample  is  warmed  up  in  a  vacuum.  This  surface  degradation 
is  reversible  by  annealing  at  400C  in  pure  oxygen.  Details 
are  given  in  publication  (1)  (copies  attached). 

'The  films  made  bv  co-evaporation  at  the  U.  of  Texas 
have  improved.  Films  on  bare  silicon  have  zero  resistance 
by  73K.  The  best  films  grow  on  SrTi03(110)  with  zero 
resistance  bv  84K  and  critical  current  densities  greater 
than  106A/cm2  below  67K.  Details  are  given  in  publication 
(35)  (copy  attached). 

At  UT  we  have  also  implemented  "a  unique  system  of 
loadlocks  ,that  allows  us  to  transfer  a  film  from  the 
synthesis  chamber  to  the  low  temperature  STM  for  analysis. 
This  has  yielded,  for  the  first  time,  good  images  of  the 
YBCO  surface.  Spectroscopic  measurements  indicate  thus  far 
that  most  of  the  surface  is  normal,  with  a  few  spots  showing 
superconducting  behavior  and  a  large  superconducting  gap. 
Details  are  given  in  publications  27,28,29,31,32  (copy 
attached) . 
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